The aim of this paper is to introduce and extensively study a new generalization of the notion of primary ideal of commutative rings to modules. In fact, for an R-module M , we define a classical primary submodule in M as a proper submodule Q of M such that if abm ∈ Q, where a, b ∈ R and m ∈ M , then either am ∈ Q or b k m ∈ Q for some k ≥ 1. Analogous results to that of rings for modules are obtained. In particular, it is shown that every proper submodule of a Noetherian R-module M has a minimal classical primary decomposition. Also, it is shown that every finitely generated multiplication R-module M is a primary compatible (i.e., its primary and its classical primary submodules are the same). Moreover, it is proved that all finitely generated R-modules are primary compatible if and only if dim(R) = 0. Finally, uniqueness properties of classical primary decomposition in modules over one dimensional Noetherian domains are presented.
